ABSTRACT
INTRODUCTION

FDI and its Impact on Environmental Quality
have also stressed the differences in regional environmental quality across China. According to Cole et al. (2011) among the major 112 cities of China, only Hong Kong, Macao and Taiwan experienced either reduced pollution or insignificant pollution levels through FDI invested firms or industries, however, the rest of provinces showed increasing water and air pollutants emission level with increasing economic growth. Therefore, proposing different views of overall China's environmental quality and FDI numbers, existing studies suggest a variety of possibilities regarding FDI impacts on environmental qualities.
LITERATURE REVIEW
Foreign Direct Investment has been recognized as the tool for bridging the investment-saving gap in both developed and developing nations (Ganioglu and Cihan, 2015) . Where developing countries have experienced a consistent growth pattern in terms of FDI inflows till 2015, developed countries have been continual in recording low levels of FDI inflows, recorded a total reduction by 28% (UNTCAD, 2015) . According to Asghari et al. (2014) environmental regulations have significant impacts on FDI numbers, however, it will be ambiguous to mention whether these impacts are beneficial or detrimental. Towards this, Shujing (2014) explained the conducive effects of FDI on environmental protection. FDI effects on environment concerns with everything that either upgrade or diminish the quality of natural resources or living beings. The factors may consist of diminishing natural resources, threat to living beings and contribution towards environmental degradation. The deterioration of environment is the pre-requisite of all these factors that ultimately lead towards increasing costs and depleting capitals. Therefore, the importance of environmental quality is realized upon the rising cost of business in terms of capital loss. dealt with. Therefore, environmental quality has critical importance in case of health of both individual and business. Since, FDI inflows explain a great part of economically progressed business and institutions, an environmental check over the same is of immense importance. The environmental quality that is relatable to FDI inflows can be understood by three main factors, environment regulations, pollution level and industry-specific FDI.
Apart from being bounded by the tax structure of home country, foreign investors are also liable to follow established environmental regulations. However, considering this as the indication of environmental strictness within a given country, FDI inflows have been researched as to have important association with environmental regulations (Kheder, 2006) . Also by Rivera and Oh (2013) countries with lax regulations tend to attract more FDI and contribution towards increasing pollution levels. Therefore, the environmental quality can be largely explained by environmental legislations in home country. Further, the level of water and air pollution is also significant to assess the environmental quality. Towards this, a negative relation between air pollution and FDI inflow (Liang, 2006) and negative association of overall pollution level and FDI (Yang and Wang, 2016) both are prevalent in existing literature. Further, Adi and Adimani (2014) suggested FDI in primary and secondary industries are majorly responsible for increasing pollution. Industrial progress has contributed significantly towards increase in flow of pollutants like carbon dioxide, sulphur dioxide, particulates and nutrients and other toxic substances that have necessary bearings towards life. Therefore, pollution level through these industries is also a determinant of environmental quality changes in the wake of FDI led development.
Hakimipour and Damakeshideh (2013) have explained the consequence of increasing FDI levels in contribution towards more chemical as well as air pollutants substances. However, the study was based on non OECD countries, and thus restricted in terms of explaining the overall scenario of environmental impact. However, an opposing view on impact of FDI on environment has been given by Frankel and Rose (2005) where improvement in environmental quality also arises from diffusion of trade and foreign investments. With the development of technology, both developing and non-developing nations tends adopt new technologies to attain clean and green environment and sustainable growth levels. Further, FDI-led output generation is said to have positive effects on local environment and is controlled for industrial output and composition, however, FDI has measurable impacts on air pollution (Liang, 2006) . Lastly, Wan-Ping et al. (2008) suggested the technology spillover to be the rationale behind increasing adoption of environment friendly policies through FDI and increasing investment in primary and secondary industries are reason explaining for growing levels of pollution. Therefore, impact of FDI in environmental quality can be beneficial as well as harmful, depending on the case of country and technology traded.
In the case of China several studies were done and got different results. He (2011) did an empirical study to examine the impact of inflow of Foreign Direct Investment in the environmental degradation of China and found that most of the FDI inflow in China is in the production platform and the pollution regulation and lax cost is lower in this category which support the pollution haven hypothesis. Shen (2008) studied the relationship between the FDI and emission in China but authors did not find any significant impact of FDI on the emission of CO2 in China. Similarly the study by Cole et al. (2011) shows that the entry of the multinational companies in the developing countries are not responsible for increasing pollution in China since these firms used favorable high-tech which are more efficient than the traditional firms in most of the developing countries. Lan et al. (2012) examined the relationship between the emission of pollution, inflow of FDI and human capital in China. Findings from the study show that impact of FDI in environmental quality in China is significantly dependent on level of existing human capital and pollution emissions. Dean et al. (2009) conducted a study from 1993-1996 to examine the existence of the pollution level in China. Results were obtained using the panel data regression analysis and showed that the foreign firms which were funded through Macao, Taiwan and Hong Kong are attracted by the weak environmental regulations. On the other hand the firms which are funded through non ethnic sources in China are not drawn by the lax environmental regulations. Another study by Fu and Zhang (2011) also supports and confirm the pollution heaven related to China by studying inter-regional analysis to measure how FDI is to governmentally enact and put environmental controls.
HOW TO MEASURE THE IMPACT OF FDI ON ENVIRONMENTAL QUALITY
To measure the impact of FDI on environment quality, the literature suggests number of methods and techniques. The popular Environment Kuznets Curve (EKC) can be the base of analyzing the environmental changes through FDI. EKC suggests a hypothesized relationship between environmental indicators and income indicators, which can be useful in measuring the variation in environmental quality due to FDI inflows (Stern, 2004) . The literature suggest the usefulness of EKC theory by deriving the inverted U shaped of EKC between growth rates and environmental quality considering FDI to be the prime factor (Wang et al., 2015) . Moreover, Jinjin and Qing (2003) suggest the measurement of FDI effects on environment can be disintegrated in terms of scale effect, structure effects and technical effects. The scale effects simple underline the overall effect of FDI on economic growth where technical effects consider the technological transfer through FDI which can be used as a proxy to generate overall environmental effects. Lastly, the structural effects consider regional distribution of FDI, where different industry receive different rate of investment and contribute to the environment accordingly.
METHODOLOGY
The aim of this study, as mentioned earlier, is to examine the impact of FDI on environmental quality of China. 2015 is still unavailable, the latest available data which is 2014 is considered in time frame. The data for the analysis has been collected from the National Bureau of Statistics of China. In the current research the emission of the sulphur dioxide (SO2) has been taken as the proxy for the air pollution as it is one of the highest in the world and also emission of SO2 in China is highly due to burning coal which is used mostly in the industrial sector that is leading sector in terms of receiving FDI, and the emission of waste water (WWW) as the proxy for the water pollution. The main independent variable is the inflow of foreign direct investment. Other control variables for the study include per capita gross domestic product, unemployment rate, and literacy rate, share of exports, government expenditure, industrial share and total population.
DISCUSSION
Time Series Regression
To find the impact of FDI on emission of the SO2, time regression analysis has been conducted considering FDI, unemployment, population, labor force participation, exports, literacy and log of income as explanatory variables. The regression equation formulated to capture the effect sulphur dioxide on FDI is 
FDI is the total amount of FDI inflow in China at time period t, SO2 is the proxy variable for the environment regulation in time period t; Ln Yit -is the log of per capita GDP in time period t, (Ln Yit) 2 -is the square of the log of per capita GDP in time period t, Opt -is the trade openness of China in time period t, which is a proxy of share of exports Tit -province specific trends Road -total length of the road Skilled lit-literacy rate
Pop den-population density of each province Ext -is the total exports from China in time period t (instrumental variable) and et-is the error term The coefficient table of the above shows the effect of FDI on the emissions of SO2, with the coefficient being 0.000017 with the significance value being 0.052, which shows that the coefficient is highly significant but the correlation is quite low. Similarly, the effect of per capita GDP on the emission of SO2 is high with the coefficient being -146.34, which shows that the net effect of increase in GDP is negative on the emission of sulphur dioxide in the economy. It shows that the increase in GDP per capita by 1% decreases the sulphur dioxide emissions by 146.34%. However, the value is insignificant at the significance value of 0.155.
Similarly in this case lnyt is negative, lnyt 2 is positive and lnyt3 is again negative we can say that opposite N shape relationship exists between the per capita income and environmental degradation (when SO2 is taken as the proxy for the environmental degradation) the condition for various shapes are explained in the research methodology section.
Similar to the regression analysis of Sulphur dioxide, the analysis on the discharge of waste water has also been carried out to contemplate and comprehend the effects of various macro variables on the waste water discharge across different provinces of China. The explanatory variable taken under the case are FDI, unemployment, population, government expenditure, industrial share, exports, literacy and log of income as explanatory variables.
The regression equation formulated to capture the effect water waste emission effect on FDI is The coefficient values are again aiding in understanding the individual effect of variables on the waste water emissions. Again, the results are showing that the per capita GDP is having the maximum effect on the emission of waste water. The coefficient in such case is -1.21, which is significant at the significance value of 0.033. The negative coefficient shows that inverse relationship found between them and exhibits that with increase in 1% of the per capita GDP, the emission of waste water decreases 1.21%. Still the coefficient value is quite lower to establish any relationship between the per capita GDP and the discharge of waste water. Along with per capita GDP, the effect of population, unemployment and literacy can too be observed on the waste water emissions but again such effect is quite low. The coefficient values in such cases are -0.431, 0.385 and 0.354 at the significance values of 0.083, 0.075 and 0.033 respectively. Only the effect of literacy is significant in such case.
Panel Data Regression
For the present section, the inferential analysis is conducted through generating panel data regression tools.
The hypothesis built for the section represents externality of FDI in terms of pollution across different provinces of China. Further, in this section also, the pollutants variables undertaken to show environmental effects are sulphur emission and water waste. Also, in order to reflect the impact of these variables, two separate panel data regression has been undertaken, one for sulphur emission taking all the provinces in consideration and other for water waste considering the same. In the pooled regression analysis, both the variables as well as various provinces have been taken into consideration to understand their individual effects on Sulphur dioxide emission. A very high square value of 0.97
has been analyzed, which shows that 97.5% of the variance is explained by above variables. The contemplation of the effect of various variables on the emission of SO2shows that the effect of per capita GDP is highest at -0.5 which exhibits that the SO2 emission increases as the per capita GDP (log value)is decreased and vice versa. But, the significance value is higher than 0.05 that infers about the statistical insignificance of the coefficient value. Along with it, the coefficient value of FDI (log value) is -0.123, which shows that with the increase in FDI by 1%, the SO2 emission too increases by 0.12%. The coefficient value is quite significant at the significance value of 0.000. It shows that the FDI in the country puts a negative impact on the sulphur dioxide emission in the economy. In the current analysis, the dependent variable is the waste water drainage and the independent variables are various variables (including FDI) as well as the all provinces on which the analysis is carried out (which are taken as the dummy variables). Out of all the variables, the highest coefficient value of 0.1192 is present in the case of FDI, the results of which are also significant at the correlation value of 0.00. The positive coefficient value in the case shows that as the FDI in the country rises by 1%, the corresponding waste water drainage too increases by 0.1192%. It can easily be inferred in such case that as the FDI level the country increases, the waste water discharge is also increased due to the negative impact the companies have on environment. As far as all other variables are concerned, either the significance value is higher than 0.05 or the coefficient values are quite lower to determine any considerable effect.
Cross-Region Regression
The impact of foreign direct investment on the environmental degradation was also analyzed by dividing the provinces of China in four different regions namely the east, center, west and North East region. The results for the regression analysis have been shown in the Appendix of the chapter. Two separate regression for each province has been conducted, first by taking SO2 as the measure of the environmental degradation and secondly by taking emission of the waste water as the measure of the environmental degradation. Results from the analysis shows that in the east region for most of the provinces the FDI shows negative association with the emission of SO2 which suggests that with increase in the FDI in the east region the level of SO2 declines. However when the waste water was taken as the proxy for the environmental degradation then the inflow of FDI led to higher emission of waste water. For the center region provinces the results show that with per unit increase in FDI then the emission of SO2 increases which means that FDI has negative impact on environment in this region. However for the waste water regression coefficients do not show any particular trend for FDI. For some provinces the FDI has positive impact and for some provinces it has negative impact. Similar pattern follows when waste water is taken as the dependent variable. The west region includes the highest number of provinces and the results in the west region indicate that the out of 11 provinces, in 6 province FDI led to higher emission of SO2 which means environmental degradation.
For rest of the provinces the inflow of FDI led to decrease in the SO2 emission. Results from the waste water showed that for 10 out of 11 provinces the FDI have positive regression coefficient suggesting that the FDI has led to environmental degradation. The last region included in the analysis is the north east region which consists of only 3 provinces. Results from this provinces shows that for 2 of the provinces FDI has negative impact on emission of SO2 and also has negative impact on the emission of waste water indicating that the FDI has actually led to improvement of the environment.
CONCLUSION
The foregone arguments were aimed to highlight the implications of foreign direct investment in terms of environmental quality. The upshots of the empirical study are that the environmental effects of FDI in case of China have been significant and important to manifest in policy making decision. The underlining factors stressing these implications are lax environmental regulations, increase in pollution level, and industry wise contribution towards environmental degradation. The study further confiscated the analysis by proposing two sets of regression analysis;
Time series analysis and Panel data analysis. From the time series regression analysis, the results highlighted a significant positive relation between FDI and Sulphur dioxide emission, hence contribution towards environmental degradation. However, in case of water waste emission, no significant association with FDI has been encountered.
For Panel data regression analysis, the study confirmed a country wide effects FDI over sulphur emission and water waste. Further, region wise regression analysis has been conducted for four classified regions; east, west, north east and center of China. The eastern region encountered contributing towards water emission where center, northeast and west region as contributing towards both water waste and sulphur mission. With underlining the interaction between FDI and Environment, the present study would also like to suggest that Chinese government should focus on ensuring uniform environmental regulation in all the regions. Chinese government should focus on attractive FDI which ensure use of the latest technology to reduce both the emission of air and water pollution. It is worth nothing that different domestic regions should avoid competition for foreign capital for the sake of local economic development and they ought to choose high-quality investments. Finally, property rights protection which is new in China and surely exists large variations across various regions of country can be a big reason to environmental degradation. Chinese governments should manage FDI by strengthen their legal systems and encouraging the Below presented table represents the Region wise regression analysis on both Sulphur emission and water waste emission. 
East Region
